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) SEMICONDUCTOR LASER 

) Abstract: 

OBLEM TO BE SOLVED: To provide a semiconductor laser which can 
lize a stable self- oscillation semiconductor laser device, wherein drive 
:age can be lessened and a radiation angle in the horizontal direction in a 
-field image pattern can be enlarged and the far-field image pattern can 
shaped. 

LUTION: In an AIGalnP buried ridge-type semiconductor laser, wherein 
ces on both sides a ridge stripe section 7 constituted of an upper layer of 
-type AIGalnP clad layer 4, a p-type GalnP intermediate layer 5, and a p- 
e GaAs contact layer 6 are filled with n-type GaAs current narrowing 
3rs 8 t tapered regions 7a of the length L1 are formed on both sides of the 
;e stripe section 7 in the resonator length direction, with the total length 

of the tapered regions 7a being set at least 1/10 of the resonator length 
"he width W1 at both end faces in the resonator length direction of the 
;e stripe section 7 and the central width W2 in the resonator length 
>ction are so selected as to satisfy WKW2, W1<5/xm t W2<7jLim. 
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P^A 1 Ga I nP^r; KJB4©±» 
SB, pSGa I nPW5^C/pIGaAs3>^ 

G a A s «%VS«n 8 T'S&iA/UcA 1 G a I n P&CD 
««7 afc-eft^ftHW. f--^ - -ffl«7 aO^-ttCDS 

, ^5 am, W, £7 /zm 
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1 

±tSM KOPvv K »±©fS14JB t . 

i^<D^lt<Dg? ««^SfiC0 1/10 «±r *4 C t £ 
4Mt i T £ BW&a 1 IBacD^^i* u — tf . 
[»*3B3] ±K*^U-tftt@H*^¥*ttU .20 
- tf T£> 4 C £ 4 -T 4 M*9! 1 f BiScD^aSf* U - 

±SSSS2^^y Vm<omSifil OOnmHiSOOnm 

«tt* 4 c t t r zmxm 3 nm<o¥m» u - 
If. 

[»*15 ] ±E*3W*U— !f«A 1 Ga I n 
If. 

[«3»B6 3 JJB*»»U-1f«A 1 Ga AsPi 30 

»fr*-sc<b <b v 4 1 faigo^f* 

[»*H7 ] JbE**»U— !ftt I I -V I m<t&» 

*m#&¥m» u-if r * 4 c 4 ^8*4 -r 4ii*^ 1 

[»«3«8 3 ±E**»U— f&SUfflm I I I -v 
mi b^«*W*»¥«* u — tf r $> 4 c £ £ T 4 
»3iwiiia«W)u-if. 

[000 1 ] 40 
[0 00 2] 

r?i/sa*«*u-if^»i6tir^4. hiob, 

U- hSS©*h-7-f ^#fi**TSA I Ga I nP 
4„ 50 



4£PU¥ 1 0 -7 5 0 1 1 

2 

[0 0 0 3 ] m 1 OCC^Tct^CC. C<Dg£*<D* h U- 
hm<DA h7^7lMW«A 1 Ga I n PifccDStf) 
*$/S¥*ttU-tffctel*T«:, nSGaAsI 
SlOlJiCC, nSAlGaInP^77K1102, 
Ga I n PrSffif 1 0 3, piA IGa I nP^7v F 
HI 04, pf Ga I n PtfiRSJl 1 0 bteJzZfpMG a 

[0004] pSAlGaInP^77K110 4<D± 
JfSB, piGaInP«105fcJ;O'pSGaAs 

y vv* b vJy'ftWzmtZo o 7», pMa 

lGaInP^77Kil04(O±lg|J, piGaln 
P»M8I»1 05*iJ:tfpaGaAs3>5r^Hl06 

£\ CCD* h hSS<Dl> b=y AVU 1 0 7 lift 

«S«*^«cis-tt«w' *#f4. ccr\ 
h^-f^gui o 7©inw y^^h7-/^»io 

7<Djg»tC;btt4iH*Jg-r. C0'J7^ h^^glU 
0 7 CDHfflfJOSP^tCK nSSG a A s «%V^Jf lOQffi 

4. 

[0 00 5] pSSGa As =*>*^Mil 0 6fcJ:0*n 
SGaA slIR^I 1 0 8<D±M*. WA«Ti/P 
t/Au«S<D<fc5&pffl!J«ffil 0 9 3&igft^6nrt> 
4„ — nlGaAsStlO ffljLit 
AuGe/Ni/Au J: 5 & nffil»ffi 1 1 0 

e>nrc>4o 

[0 00 6 ] C©fie*(DA 1 G a I n P^oa^iA^ ij 

y^s!*aw*u-iftc*st»r«. »j h^-r^aui 

0 7 (OiPi W ' £ 5 mniKHT 4 "T 4 C <b CC J: 0 ft *r - 

7<DMffl!JC[>aB»CC*yW4pSaA lGa!nP^7? KJ1 

1 0 4<Dm2d ' {cjtcrSKft«»&sW»3*i4. JM* 

y h ^ A -fffi 1 0 7 ©WfflJO»#CC*5 W 4 p 

SAlGaInP^77FI10 4©f^ d '4100 

-3 o o nmtLtcm^z$m9Tmm$m. 300-5 
tpmmmmm, soon m«±i L^«^»fu»aKSs 
[0007] ±.&<D'<£3&(Dm#>&fr*) vi>m^mw\y- 

TO^flJCc J: o r i D 4«Jtf »tS^c J: 0 - F &W1 C 
iAe?!)6n4o 

[ 0 0 0 8 1 *&, mmftmm&mtmmmmi£<Dtp 
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£<fco c<Dtc&. mi nc^-r«fc^(c. 

Gain PiSttJf 1 O3(CteW5fiMi«0ifaWc ' tc 

tt^rjiaHCjiAiHWajww, ***$<&-&„ com 

y i> x F ^ A y'SH l 0 7 ommofflftKtebl&G 
a I n P^ttJl 1 0 3 4HCB. £Gfli;ftti>tWft&?iJf»1R 

[0009] 

[#PJ**f)S&bJ:5 i-TSPS] L#>Ltt**6. ±25© 10 
g£#©X F U- FS*©* h ^-f ^tSii^W-r-StlfeiA*- 
•J ^§?©¥i§{* b — tf T?». &©<fc -5 J^gl*** o 
fc. T&fc>%. F££Sfc$tf$-rSfc#>ic«. X 

hU-hM**t4'J vis* F^T'SBl 0 7©tIW 

MGaAs:3>5?i>FJ1106<t pflflSSl 0 9 £©3 
IS£x*5Jlf*€)fcJf). *«t*U— tf©|gE(i«]E©±S*5l 
[0010] */c. C ©&*©&«>&* U ? ^§2^ag& 20 

Kit, ffl*fS8ffl{cteW4i — if*©**? F£/h3< L 
r. jiWPf^- (Far Field Pattern) 

K*»ws*jp*iai©aw*ft e//* 8* saJK±K:iE< -r 

£C £**W$rC*6#. ^-©/ca^cB. S <=>«: 'J v i^x 
F 7 A z/U 1 0 7 ©ifsW ' < ? SiftS*** 4. b *> 
b&**£. C©ifi^ Ga I n PffifSJIl 0 3tC*5tt£ 

-»fc. C*itt. C©8£3|E©a»ii*y »Pfi*3W*u- 

v & . *¥;wo©ft*f a 0 //sa«/jN s < a 0 *i % ft^ntf 

» s?a**(*u— !r*iw»»ttai o terns 
Kit. u-if^cjataRiR^^KittSfcjft. Hffl± 

[001 1 ] c©sf*©as?>ii^ y v vmrnrnxs—v 

JZitZmztctbKit, c©fie*©a*jA*'; i^M* 

ajw*u— «f*aia«ffi®<t-rac<i:*iw?8!ir*.5. o*> 40 
bfc***>. c©»£. ej&*a»ffl¥*tti' 

-Y ■T'BP 10 7 ©Mffl©8B#{C4BWS p MA 1 G a I n P 
?7";h-§10 4©J5<* d ' ) ©WF&ltOffiB* 1 *?^ 

Kc^ab. #s$<3*i{g<. a»«wa*w*u— if® 

n^aii-c*si(-^fflii*i*o/co c©*§ 

Gain P«tt@ 1 0 3 ©H9«Wt<h£RI 
«©gtc«fc0£C-&^teffl»iK*|[13U 1 l*s. «ifW© 

iai*i^s-c*5i(,^wa*<*ofc. 50 
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[0012] Lfcss^t. e ©an© saw*. Hffir^H 
©ffi-M. atI»»K*sWS*¥^rinI©SScS*ft©l£A*5«fc 
CXjatftH»©KJB*ia4Ci*ir#S<tit»K:. 

[0013] 

cc. c©#6w«. ^ i Mwm<om i©i>7» F@i t m 

1 © 4» 9 » FH±©ffi14S <!: . S14)l±©m 2 «^!© 

titcz Yz>4 ^SP©MfliJ©SB»Cc. r£14Jl*»«=>©7£{c*f 
UT:iRiDWfc*t1W*» 1 ^ms©^«!*^@*i*&ji 

*. 

[0014] C©269I©—*ifefl2!!8tc*5(,»r. C©-¥« 
»U--!f-»BiB%«S!-C*»). ^ F 5 ^©Sffl'J© 
gP^JC*jWS^2©^7 ^ Fe©»3«. 1 0 0~8 0 
Onm. 0MK.it. 3 0 0— 8 0 0 n mXhi>. 

[0015] ±m<D^^Kn^intcc(omm^tx 

^|SJ©**SP*> 6*mSS^|S]©PI4Sg|5fC|fil*i ^ 

©PWBBKfctfitt*!**- F©3ae{fc*lt»-4-*fc» 
Km<LXh. XF^-Y ^aJ©tti*gp{CfeW SiSffeJE < 

S^<tsci*s-ctscr. *fiteBiB*fi£*s»)a 
smwfim>p-*z>. ctiK^K), jfonti 

[ 0 0 1 6 J ^ F 9 -f 7-gB©fttgSS^[Sj©M^ 

©*^[6]©fi(*tfttr8" SS«±«l)A<-rSCt*i-C 

enccjro. ^tt»«s©7k^rS]©SS:l ; tft€:JJ:< 

[0 0 17]**:. ^igSS*[6]{C»rffi«3&*i^{tb-r 

■*©f--'<-««©jHiaaw:j*i&ra»»*«HSsti 

fcpj«fn«iR««i«cs. c<otctb. ae*©a»ii&y 

s. sfc. cntcio. e»»fisa¥W»u— 

■fZtclbK . ^h7-T ^©MWJoaP^KteW 5^2© 
i>-5 FB©J5S©SFffffl©ffiH* 1 0 0 ~ 8 0 0 n 
m. »ja{CB3 00-80 On mtfc<?Z>CttfiX* 
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[0018] 

^AlGaln PSW>S*i£#y * ^S3*«f*U--tf * 
Tfi-T. ccr, Bl«£tfIISL H2«?IHr*S. 10 
[0 0 1 9 ] H IteitfHZCC^-Ti^CC. CCDA 1 G 
a I n P 1/ y S?a*a»t*U— tf(C*5t»T 

nMGaAsiSlltC, nSAlGaInP^7 
^ FJ»2 . GaInP?£ttB3, pfAlGalnP^ 
5*K»4 1 pSGaInPtlBI5*JJ:tfpaGaA 

[0020] piAlGaInP^7>; KB4©±B 
SB, pSGa I nP+IHB5*J<fctfp3lGa As n>£ 

t^o 7tt. Ch60paAlGaInP^77Fi4 20 
CD±B9$, pSGaInP*BW5*J<tc;pIGaAs 
n>£? KB6CcJ:9flteR3*i4 y K W^SP* 
. C©»Jr^Xh7Y 7 OSff J<D3Wc & n S 
G a A s mffi&fem 8 jWBfeii* C tide £ r 

[0 02 1] y h7^^8B7CD«Jb»©pSGa 
As3>^ hB6&J;0*nMGaA s«dfe$fe^B8<D 
±CCtt, «A«T i/P t/Au«ffi(DJ:5&pWJ«ffi 
9^6ntl^ e — niGaAsiSl©!! 
ec« % W*tf A u G e /N i / A u*fi©«t 5 tt n)B» 30 
ffil 0#RW6j|TCl4<a. 

[0 0 2 2 ] CO) A 1 Ga I n P*©S«>i&#y 

«3W^^iJ:5CC^-^^i6Stifc^-^-«i«7 
a£WLTl>£ 0 C<DV visT, Y^Jy't&lte. 

«7b*«"r*. t<D»£, »; h^^^gi57CDit 
BS^OiS»f-^'-^7 a« 4 St^CCtJa 40 

©lOjJflDlttl. Tttfo^ 2L, ^L/10£tt£ 
<fc5CC«tf*i4. L, X K U- h$Rig7 b<Dfi2£: 

[0 02 3] £/c. W t tt, y h^^^gp7<7)^ 
^^aJ7 0ftSSfi*|fiI©**aB<0<B*in-r. C©i| 

6, (aw, . w 2 « % y^^xh^-f^as7 
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coy h^-/^gp7(Dg8P«:*sw**i*}iT. cc 

ti, W, <W, , W, ^5 Mm, W, ^7 

[0 0 24] cc-c. c<z>S»i4#y ^^M*«ftu- 

= 4 0 0 urn. V vi/Xb? 4 78H7<D?-~ 
aCDSSU =100 Mm, y v i^X h 5 -f ^SB7 CD* 
h U- K««7 b<Dfi3U = 2 0 0 urn. »Jr^F 
^-Y^*gP7 ©*fiBfi*fil<DH*BnK:fcW 5«W S = 4 
Mm. »J-r^h7>( ^SS 7 <Z>ftffi8fi#fa©H>3fe«K: 
fcW-SiHW, = 6MmT#>£ 0 

[0 02 5 ] ±»© «fc 5 &C*Jf/&2 ft/c, C <DM£>&& y 
JfilT (C<D»^ 4 Mm) irSCifCAO**- KCD 

[0026] si/c, c©a*ii^y ^s^wftu-tr 
cc&i^tu:, y h^^^aJ7©pflnj(DW»{c*jw 

^piA IGalnP^-y KB 4<Z)J»S d CCJSCT* 

5r^sa*aw*u— if©»««witt, yv^F^^u 

7<Dpffl!Jfl!>SKJ(c*5W4pSaA lGalnP^? KB 
4 £>J¥£ d^l 0 0-30 0nm<i: l/fc»£tt3SH*T* 
VftSL 3 00-8 0 0nmil fciS^«3l/S5T^»« 
SiMf#««ffl<b©*IHIWa»«Sa. 8 0 0 n mJ«±ch L 

«?)iA^ y u-if y ^ v^vn ^» 

7CDHMa?a5»CC*5ttSpaA 1 Ga I nP^» KB 
4fl0«Sd*^t3«4CitcJ:»), JUaJf^l^* 

*3»#u— if4l5Hr*ci^r*«. h 3 felons 4 
c©«aWi* y ^ u— if <Dttf¥*Biwr 

ai*tettfijfli»aaaiLA:»^. 04{iiis»f$«iSM 

To 

[0027] ssr, coa«wi*y ys^E*«»u— tf 

3«cSWi5«c. Ga I n PfSttB3 tc*5»4«flMB« 

4 a 

[0028] nn«f««aa& *>j»*«aji©+ 
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Gal n PiStt)13{C*jW4Mf#««<DiBW G 6C 
^ Gal nP^aS^ofJjffM^O^fliJO^GiA 

y bzj-fmKDr-^-ffimi a©8B»r 

c<Dj=5a«^. ^rfifflKJR{Hi« i lBdamccff 

[0 0 29] ±a©J:9CC«WE3nte, C©«*>ii#y 

tifi-csz. -rafofe, y h^^^aytss 

< LtpMGa As n>££ h f! 6 £ p ffiijm© 9 <t<£>n 
hffil»**tKT*c£*ST?#4 0 C<Dtctb. C 

[0 0 30] */c. y ^>?Xh^^^gP7©T— 
«7a©«raBKtt*CCj:0, ffitfttffifcfctf 4 U-lf 30 

vfh tc&ic , y * s^x h ^ 7*§P 7 ©ft^S^[S]©S 
ffigpcDflgw, *»k»<t enters* 

[0031] */c. c©a»ii*y ^i^*»»u—!f 

-/<HH«7 a<D«ffi^JW«: J:f3 3 FB«(cifi-5< . 

* y * s^aa*«w» u - tr*«s»«ss t o teste. 

[0 032 ] J/c. C y „ S^S^ajW* U— !f 50 
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«SS£0fc»^ y vS/^ h^-Y^W7©f r -^-«ia 
7 aCDSaSCCC^L/cSP^OGa I n P*£ttJ13a*B 

*y y^S^aJH*U-1f©ii^©J:^CC. Ga InPS 
ffif 1 0 3rt^toW4m«««l3^r**BBi;ii«>«i« 

(Diir*c;3*ri»fc^3cSEawwp«iR««i l ice 
z> 0 %tc. ctiecjcg, y vis* hvJy'^KDffimv 

SP#lC*stt*p3!A 1 Ga InP^? KJ14<Dff3 d 
©»Sfffl[©JBH^3 0 0-8 0 0 nmi^ < &£/c 

[0 03 3 ] O^ot, C<D7--'*-M<DZ b J V' 
«JS*WTSA 1 G a I n P^cDS^jA^y 

a«»«©IB&*j J: tf(S ^ -f X{t£0 4 C t SO 
[0034] ^CC, CCD«IB6[>02O||«lJI5JBtCo^r 

ttw-r*. H5B, c<omn<om2<ommm^^^A 

1 G a A s iSOtl&iA^ y *;> ^S*a»f*U-1f *iSTBr 
[0 0 3 5 ] 115 CC^-T of: ^OC, CCDAlGaAs^CD 

/cnlGa As»«OJ:^a**f«l«Jb«:. nlAl 
o.sGaa. 5 As^77FI2L A 1 o.nGa 0 .»,A 
sr£ttJ122, pMAl 0 . 5 Ga 0 . s Asi?77FI2 
3tectCJfpS?GaA sn>^^ h ■ 2 4 3 *l 
r^So piAlo. s Ga„. s As^7-;FI2 3©i 
JiSKfccfcVpSaGa A sa>*^ h«24tt. — *ISICC 
JiC>'€> y ^h7>f ^«tt*W-T 4. #^2 5 tt, p 
IA1 0 . S Ga 0 . s As^77 K12 3 CD±JMgP^5ct 
piGa A sa>^ HJB2 4(CJ:i3lflfiS3*i4y 

xh^^^gB^r^To coy srsx^ h^-f ^ap2 5«, 

H l*$J:iyia2«:^L/c*l<D||*J|5JI8«c«tS 

tSltt>4. C^y sr^X h^^^*gi52 SOMffliJcDgP 
5JtC«. n IG a A s 2 6 jAil ti, C 

Se»JB«K: J:*iK, A 1 G a A s ^oa^ii^ y ^ 

as c 

[003 6] *CC. C<D»980»3036ftJI5«CCOi»T 
ttW-r*. HB». C<D»?8©JB3©I6»«««:J:4 I 
I - v I tK{t^9¥«^<oa y * u 

— y*^-r»fffiia-c*-5. c©a»ii*y 9^aa*«# 

yttddtHDiiaft^^o (SCH) flUS*WT4 0 
*/c, B7tt, C<DHS>ii#y y^ffl*a»f*U— !f©x 
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[0 037] B6fc<fci^7K:7jrJ\fc'>{c, CCD I I — 

"Ctt. HS«l/fcnfiGaAs«S©J:5&iRJ: 
CC, nIZnMgSSe^7-; KB 3 K nSZnSS 
e#*f-Y KJB-3 2. ZnCdSe#Pf33aiZnS 
S e PSHB 3 3b i^6tt4^*Jt^#F«a©Jgtt« 
33. piZnSSe^VKI3 4W^pSZnM 
gSSe^7-; KB 3 5#*IR&HB3*vCl>£o p^Z 10 
nMgSSe^7'; KB 3 5 ©±Jl»tt— #fa(Ci£t>'& 
»J-r^h7>f7WHT^ lf§36(iplZnM 
gSSe^7v KB 3 5©±»«CCJ:0«»fiES*i*y * 

tt, #1* »H 1 *s <fc 2 L /c^ 1 <£ 
6a#>iA^ y ^ s^S!¥ai*U"-1fCC*iW4 y * t^x K ^ 

«*W-T*. C(D>; vis* h^-Y^BB3 6 0SfflJ(DS{$# 
CC«. nI^>'J =»> (S i ) 1^13 7#« 

#>iA£n, chccj:or«iil^3pflBB3WgiaE3hri» 20 
£ e c©»3©H«aKS8K:j:ntf, I I - V I JR{fc-&«j 

*»JB4lRl«ttJ8!l**f#SCi**r#4o 
[0 038] WC. C(D«9B<D»4<DlBSfiJi5JIKcour 
WBTS. B8tt. C©«W«>*4<0iafc?B««:j:4* 

ft»»i 1 1 -vmit^¥m&m<Dim&frv 

C©atf>i&#'; !?^S*»ftU— !fC3^x*Jl/^-^> K 

[0 0 3 9 J B8fcJ:OT8 9CC?ftT<fc56C k CO^fb^ 

9&K«±(C. niAlGaN^7^F141, n^G 
aN^'-T F14 2, Gain N#F14 3 aiGaN 

mmm4 3 b i*6tt*^««^#^flijs©fstt»i4 

3, piGaN^n*I44WO'piAlGaN^ 
KB4 5^H;XSBSnrc^„ pIA 1 G a N ^ 
7 ? KB 4 5 ©JJBSBtt— j&lDjecgtf-S ! J sr isXb^J 40 
^}&K*Wr4. lff4 6ttpSA 1 GaN^77 KB 
4 5©±Jl»K:j;»)fl|ja3n4ij h ^ -f 
T. COy K 7 ^7*954 6», Bl*5£ 

^9B«fi*fiI©PWWCc^-/<-«W**fr4. coy 
? b ^ A 7*354 6 ©HflPJO»»fC«, n S^ttS^ 

»;=j> <s i) «s»^»4 7#a»i&**i. c*-uc<t 

JWcitttf. I 1 1 - VKfb6«**#3ft©* so 



«fBB¥ 1 0-75 0 1 1 
10 

e^co^anttu-iftcist^r, mi<oniJsBS8<!:ig« 
[0 04 0] Ja±c©«M<oil*0«K:oi^r*»w«: 

»#rettBr*s. Witt. 3afc»»cctet>r*cffc» 
ttfck «jfitti'«*< *rwecrfifr, entered 

SM>^-^'-««7©S3». Sc>K:S&oTC>rfeJ: 
l». C<D»; K 7^^S|J7fl0ftS»fi^rioJ<D 

cp^SPCD^ h U- MI«7 bCDfiSL, ?:0ilt, y 

i^7a^ibtfcJ;C^ 
[0 04 1] 

r^<Dcp*ffl*6ftfiSfi*^<DiaiffiaBK:iBi^ fiance 

»»«ffl¥iJW* u - if **« cc H^-r & c 4 *jt # « * 
*ttu-tf*»sc£#r*4. 

CHI ] CCD^WomiO^ff^C^^A 1 Ga I 
[0 2 ] CCD^Om 1 <Dmm&miC J: SAlGal 

[H3 3 c<Dmm<omi<omM^m^hA 1 Ga i 

[04] COSKOSl ©HJfi^JBCCiSA 1 Ga I 

n p^oa^iA^ y *^ u-if ©»ft*BMi3-r 

[0 5 ] C(D*K<D*2<0||*BJ&JI8K:J:-5A 1 Ga A 
s 3k<D9#>}Lfr 0 v i>mmW U -If SttST KfflHt?* 
4. 

[06] c©»9!«>*3CD**Jg»«cJ:* I I - V I 
[0 7 ] c©«K©*3©*Jfi»fi8fcJ:i I I - V I 

[08 ] c<DmMom4<Dmmmmic£%mitmm i 
1 1 -v^{b^*^t**coa^ix^y ^^sa*«#u 

[09 ] C(OI6l8©W4©St*»««:J:*S{tW» I 

1 1 - v 1 j^fb^^s^soa^ii^ «; v ^sa*»» 



(7) 



1 0 -75 0 1 1 



11 



U-tfODi^JU^-v^ K0T'&£ o 
[110] fi£3fc<D A 1 G a I n P^CDit&jA^ i; «, 

[81 11 1 G a I n PS<E>iitf>iA^ 'J * ^ 

1 • * -nSGaA sig, 2 • * • nIA IGaIn* 



12 



* P 2 5 v FH. 3 • * -Gain PrSt&I , 4 • • • p 
!AlGaInP^77 FJi. 5 * • • pIGa I n P 
■ttBH. 6 * • • pIGa As3>^h| 4 7 • • • 
'J 7 ^ h^-T^SP, 7 a • • • 7w*-«i|L 7 b • 
• • X b 8 • • • nSGaAsHIM 

Jl, 9 • • * pflM««* 10**- niM«S. 11- 



[091 ] 



6(p) 



5(d> 



7 




9 pflWttSfe 



J / 4 (p) 

pSAlGalnP ?7vFg 

' 3 GalnP7g£J§ 

2<n) 

nSLAlCalnP JMJB 



1 (n) 



1 0 nfflOm^l 



[02] 



[03] 



[04] 





[07] 

J Itn) 3 2<b) 3 3 3 4<p> 3 5(p) 




4l(n> 4 Eta 



3 3b ZtiSSi PS* 
3 3a ZnCdSe^FH 



[09] 



4) ((d) 4S(») 



4 3 a C 



-43b GiHHtS 
4 3 a. G»InM8WB 



(8) 



tmW- 1 0 -75 0 1 1 



1 1 ] 




y 2 4 (P) 

pffiGaAs3>m m 

2 5 thmWVi 
2 6<n) 

2 3 (p) 

plUlo. 5 Ga 0 . £ AsHiFS 
2 2 

2 Kn) 

nffiAU. 5 Cao. s As*7*FJB 




[16] 



1 0] 





3 6 'h^H^ 
-3 7(n) 



-3 5(p) 

^fflZnMgSSe J77FJB 
pMZnSSe *M KJI 

-3 3 m&m 

-3 2(n) 
nMZnSSe K/§ 

-3 1 (n) 
nfiZaMgSSe *7tFS 




[H8] 




4 6 'MxWtffip 
4 7<n) 



4 5 (p> 

pSAlGaN ^ 7 FS 
4 4 Cp) 

P&GaN /TV KJI 
4 3 SttJB 
4 2 (n) 

n^GaN Kff 
4 1 (n) 

nSAIGaN ?7 7 F§ 



mmtPD D nJlK4fcD a DJH6Te7#35^ V- 



*MtPD a DiHMfc a D Dll|6TB7#35^ V- 



